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[ The idea of a composite Higgs J

[ Uv ] No longer a Higgs sca\ay\

at high energies

[New Physics] ~ eV
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[ Minimal phenomenology J

v
ATLAS (2078’)

] ~ POCD VWB?T > 1 TeV
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[ Non-minimal phenomenology J

[ UV ]
M. Chals (1705,03013)

] ~ PQCD V,U,)BjT Z 700 GeV

[ TeV

[ IR J ........ UV completions, anomalies, dark

matfer candidates, explanation
for baryogenesis, efc,
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[ Non-minimal phenomenology J

[ uv ] Stratequ:
(i) prediction

(ii) signal

(141) new analysis
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[ B-decay signatures of light scalars J

4 A

mvNTeV S
g* 7~ d

\VAVAVAV GRch

V RN

Weaker bounds for composite decays
M.Chala, M, Spannowsky (1803,02364)
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[ B-decay signatures of light scalars J

60(7)/50(6) model \

LD yga1,2€+€_ + m%,Qa%,Q + aga% a1

Weaker bounds tor composite decays
M.Chala, M, Spannowsky (1803,0234)
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[ B-decay signatures of light scalars J

60(7)/50(6) model \

LD yga1,2€+€_ + miQaiQ + aga% a1

Our assumptions: ‘<

(1) a, pseudoscalar N
. N
(11) a, , leptonphilic, y, oc e N a9

\(/‘n‘) ma > mi1 ~ O(1) GeV ’ /
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[ B-decay signatures of light scalars J

can be infegrafed

\ out! /
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[ B-decay signatures of light scalars J

LHCb(2017) @gTeV with 3tb~ dafa:

\ B(B) = utp ptu™) <25 x 10_9/
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[ Motivation for alternative decays J

/#1 T (

as — €+€_) < I (CLQ — alal)

ar SM—I_S/L_
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[ Motivation for alternative decays J

(ar R

(Bg — a1a2) X
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[ Motivation for alternative decays J

~

This was also not searched:

-y
- ...
-y
~

.
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4

M.Chala, U.Egede,
M. Spannowsky (1902 ,10156)
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Our parameter space

Maria Ramos
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Our parameter space

(@)

7’

- ’m) < 2my

How can we ole’[ecf These signals?
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[ LHCDb analysis to probe these decays J

/Mam background .
g; S "

-
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[ LHCDb analysis to probe these decays J

/Maim background .
b S "

O A0

14
\ M+, - ¢ [0.95,1.09] U[3.0,3.2] GeV /
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[ LHCDb analysis to probe these decays J

4 A

v

bmuons fina - *bkg tree”

-

l

/
\ M+~ ¢ [0.95,1.09] U [3.0,3.2] GeV /
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[ LHCDb analysis to probe these decays J

b/muons final state = *bkg fve)

2 —|—2 :3¥\0’«
Imax /
1. 8 X €343~ T Ll 5008,
@UPQVaO/eII 7
from
LHCb (2011) simulation
514/38

\_ vy
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[ LHCDb analysis to probe these decays J

b/muons final state = *bkg fve)

2 —|—2 :3¥\0’«
Imax /
1. 8 X €343~ T Ll 5008,
@UPQVaO/eII 7
from
LHCb (2011) simulation
514/38

?":ﬂw Mgs F‘S’STJeT
Generafe B—(M)aa, a=p'n~; boost the muons fo B—frame
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Particle reconstruction @ LHCDb

Basic culs / 0.12 : \

:'E 0.107 : BY — Ktaya,
pr > 0.5 GeV -%E? 0.08 1 4B e
~ .06 -
!
2.0 <1n<9a.0 -E 001
e
Diotal > 2.9 GeV = 0.021 e
). e 0 ]
prt > 1.7 GeV 000 2 3 4 5 6

e

REMARK: We're assuming no changes to the trigger or fracking performance in
fhe upgrades of LHCb,
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[ Particle reconstruction @ LHCDb J

Basic culs /0.12

\

0 o 5 0.10 C L Ktana,
pr > 0.5 GeV 35 0.08- 45
2.5 <1 < 5.0 g -
o 0.04
Diotal > 2.5 GeV = 0.02- SN TR e
P ST GeV T 2 31 3 6

T

wWhat I've learnt here
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Expected branching fractions

/Xz Maso OF mx 2 mi + mo mx<m1+ﬂ>

Mer ™ Mes me 2> 2m1 | ma < 2mg mx = 3m
BY — 3ut3p” (0.02,0.03] | [0.01,0.02] (0.02,0.03]
limit (x1077) | [6.7,11.6] | [7.9,18.2] 6.0,11.9]
BT — K*3u™3u [[0.007,0.009] |[0.003,0.009]| four-body
limit (x107°) | [5.9,8.0] | [6.0,16.6] four-body

\_ /
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Expected branching fractions

/Xz Maso OF mx 2 mi + mo mx<m1+ﬂ>

mB - mK+

* mo > 2m1 | mo < 2m mx 2 3mai
BY — 3ut3p” (0.02,0.03] | [0.01,0.02] (0.02,0.03]
limit (x1077) | [6.7,11.6] | [7.9,18.2] 6.0,11.9]

B* — K*3u"3u~ |[0.007,0.009]|[0.003,0.009]|  four-body

& ™= W W m = m LB S,

limit (x107°) | ¢]5.9,8.0] | [6.0,16.6]: | four-body

-----
----------

\ Further motivation fo search for This final state /
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Maximum m,, that can be tested

~

-~

my [TeV]

"\
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() ' - ' .
0.00 {0.02 0.04 0.06 0.08 0.10

Explains The anomalies in Gsh seffing g,-0.5,
R, and & at the 10 level m(m.)1.2(2.0) GeV
wn.oesn) - /
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If a signal is observed:

Algorithm: /0_5 N\

—,_ _'-'l

(m > 2m,) o

S 0.4- |

B Minimize §0.3_ g % i i

R AR R S > ol

o || I

m Reconstruct a, from =01 g g i |
the two closest a ™ 0.0 e B S B B

0.0 05 1.0 1.5 20 25 3.0

L o

Maria Ramos STEALTH workshop



Novel B-decay signatures of light scalars

Conclusions

B Non-minimal CHMs are predictive candidates for NP; however
there are no signals of NP at the LHC

® Since V is out of reach, this scenario triggers rare B-decays:

,0 H 0 i
i BY = 2By awel BT = BT ms ST
(B)Te 6 (B® — K*°) T¢,

® None of these signals has been explored experimentally

B The three-body decay is a key signature

B Sensible probe of eftective operators
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